A cluster randomised pragmatic trial applying Self-determination theory to type 2 diabetes care in general practice by Juul, Lise et al.
STUDY PROTOCOL Open Access
A cluster randomised pragmatic trial applying
Self-determination theory to type 2 diabetes care
in general practice
Lise Juul
1*, Helle T Maindal
1, Vibeke Zoffmann
2, Morten Frydenberg
3 and Annelli Sandbaek
1
Abstract
Background: Treatment recommendations for prevention of type 2 diabetes complications often require radical
and life-long health behaviour changes. Observational studies based on Self-determination theory (SDT) propose
substantial factors for the maintenance of behaviour changes and concomitant well-being, but experimental
research is needed to develop and evaluate SDT-based interventions. The aims of this paper were to describe
1) the design of a trial assessing the effectiveness of a training course for practice-nurses in autonomy support on
patient-perceived motivation, HbA1, cholesterol, and well-being among a diabetes population,
2) the actual intervention to a level of detail that allows its replication, and
3) the connection between SDT recommendations for health care-provider behaviour and the content of the
training course.
Methods/Design: The study is a cluster-randomised pragmatic trial including 40 Danish general practices with
nurse-led diabetes consultations, and the associated diabetes population. The diabetes population was identified
by registers (n = 4034).
The intervention was a 16-hour course with interactive training for practice nurses. The course was delivered over 4
afternoons at Aarhus University and one 1/2 hour visit to the practice by one of the course-teachers over a period
of 10 months (0, 2, 5, 10 mths.). The intervention is depicted by a PaT Plot showing the timeline and the
characteristics of the intervention components.
Effectiveness of the intervention will be assessed on the diabetes populations with regard to well-being (PAID, SF-
12), HbA1c- and cholesterol-levels, perceived autonomy support (HCCQ), type of motivation (TSRQ), and perceived
competence for diabetes care (PCD) 15-21 months after the core course; the completion of the second course
afternoon. Data will be retrieved from registers and by questionnaires.
Discussion: Challenges and advantages of the pragmatic design are discussed. In a real-world setting, this study
will determine the impact on motivation, HbA1c, cholesterol, and well-being for people with diabetes by offering a
training course in autonomy support to practice-nurses from general practices with nurse-led consultations.
Trial registration: ClinicalTrials.gov: NCT01187069
* Correspondence: lise.juul@alm.au.dk
1Department of Public Health, Section for General Practice, Aarhus University,
Denmark
Full list of author information is available at the end of the article
Juul et al. BMC Family Practice 2011, 12:130
http://www.biomedcentral.com/1471-2296/12/130
© 2011 Juul et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.Background
A great body of evidence exists on treatment recommen-
dations for preventing type 2 diabetes complications
[1-3]. These recommendations often require radical and
life-long health behaviour changes for people with type 2
diabetes. Self-determination theory (SDT) [4], a psycho-
logical theory on motivation, describes the importance of
the quality of the motivation for making behaviour
changes. The quality of motivation depends on whether
the regulation of actions are imposed by others or oneself
(controlled motivation) or by the true feeling of free
choice and personal significance of the outcomes attained
by the actions (autonomous motivation). In observational
studies, autonomous motivation has been found to be
associated with improved quality of life, improved medi-
cation adherence, less depression, better diet, and
improved cholesterol- and A1C-levels among people
with type 2 diabetes [5-8]. Furthermore, observational
studies based on SDT propose that support from health
care providers can influence the quality of motivation for
behaviour changes among people with type 2 diabetes. In
Denmark, type 2 diabetes care primarily is delivered in
general practice. In Danish general practices, nurses pro-
vide an increasing number of tasks including diabetes
consultations [9]. Accordingly, it is important to further
develop the content of nurse-led diabetes consultations,
and more research is needed to tailor interventions aim-
ing to improve autonomy support for people with type 2
diabetes in general practice.
The aims of this paper were to describe
1. the design of a trial assessing the effectiveness of a
training course for practice-nurses in autonomy sup-
port on patient-perceived motivation, HbA1, choles-
terol, and well-being among a diabetes population,
2. the actual intervention to a level of detail that
allows its replication, and
3. the connection between SDT recommendations
for health care-provider behaviour and the content
of the training course.
Methods/Design
Study design
The study was conducted as a cluster-randomised con-
trolled trial highly pragmatic in attitude including 40
Danish general practices and their diabetes populations.
The context
Danish general practice
In Denmark, general practice is the primary access to
the health care system, and 98% of the Danish popula-
tion are registered with a selected general practice. Dan-
ish general practices are independent contractors within
the public health service; the regional health authorities
and they are remunerated on a combination of fee-for-
service and capitation basis (75/25). The publicly funded
(pre-paid by taxes) health care system ensures all citi-
zens free general practice service [10].
Practice nurses
Practice nurses are employed by the general practitioners.
The nurses provide a variety of tasks depending on their
competences and the organisation of the clinic. Common
tasks include weight control, vaccination of adults, blood
pressure checks, lung function tests, alcohol abuse treat-
ment and dietary counseling [9]. Practice nurses are quali-
fied registered nurses. Their training in Denmark lasts 31/
2 year and consists of both a theoretical and a clinical
part. After qualifying, Danish nurses have several opportu-
nities for post graduate education. However, no diploma
education for practice nurses was available at the begin-
ning of the training course “Practice nurses and Type 2
diabetes”.
Recruitment
Practices
In August 2009, a questionnaire about nurses and type 2
diabetes-consultations and an invitation to participate in
t h ep r e s e n ts t u d yw e r es e n tt o2 5 8g e n e r a lp r a c t i c e s
(registration numbers) from the former county of Aar-
hus in Denmark (Figure 1). A total of 50 practice regis-
tration numbers corresponding to 40 different addresses
were included in this study based on the following
inclusion criteria:
1) that more than 50% of the people with type 2 dia-
betes, who had participated in a diabetes-consultation dur-
ing the past year from the project invitation-date, had
attended a consultation with a nurse at least once (con-
firmed by the practice). A diabetes-consultation was
defined as a consultation including examinations, such as
blood tests and blood pressure measurement as well as a
conversation about living with type 2 diabetes or treat-
ment modalities, according to the three-month consulta-
tions in the National guidelines regarding type 2 diabetes
care [11],
2) enrolment to the project before registration dead-
line (three weeks following the date of invitation).
To avoid contamination of the intervention to control-
practices, practice registration numbers with the same
addresses were defined as one practice. Thus, 40 practices
were randomised into two groups, and allocated in a way
that the distributions of associated patients were approxi-
mately the same in the two groups. Randomisation was
performed by a statistician who was blinded to the identity
of the practices.
The diabetes population
The diabetes population associated with the included
practices in January 2011 was retrieved from the Danish
Regional Chronic Database where people with diabetes
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[12]. The health registers consisted of The National
Patient Registry, The National Health Insurance Service
Registry, the prescription database, and the laboratory
databases in the region. People at the ages of 40-74
years in October 2009 who fulfilled one or more of the
following criteria: 1) at least one redeemed prescription
on diabetes-medication (ACT-code: A10A (insulin) or/
and A10B (oral blood-glucose-lowering agents) during
October 2008 - October 2009, 2) at least three HbA1c
Eligible general practices in the 
former county of Aarhus by June 
2009
(258 registration numbers)
Non-responders (53)
Returned blank questionnaire (8) 
Not meeting inclusion criteria:
No practice nurse employed (50)
Missing data on practice nurse employment (4)
Practice nurse employed; did not provide type 2 diabetes 
consultations (23) 
Practice nurse provided type 2 diabetes consultations; 
seen up to 50% of the people with type 2 diabetes 
coming for diabetes consultation during the last year (34) 
(of these 16 registered to the intervention study) 
Fulfilled first inclusion criterion, but did not register for
the intervention-study before deadline (36) (2 registered 
after deadline)
General practices randomised 
(40 addresses=50 registration 
numbers) median list size of 
people: 3224, range:1300-8600,
median no. of nurses: 2, range 1-5, 
median no. of GPs: 3, range 1-6
People with diabetes*:In total: 4034, 
pr practice: mean 101, median 87, 
range 29 – 255
Allocated to control: 20 practice-addresses/23 
registration numbers;  median list size of people:3261
, range 1600-7600, median no. of nurses: 2, range 1-3, 
median no. of GPs: 2, range 1-4
People with diabetes*: In total: 2029, pr. practice: 
mean 102, median 84, range 29 – 255
Allocated to intervention:20 practice-addresses/27 
registration numbers: median list size of people: 3217, 
range 1300-8600, median no. of nurses: 2, range 1-5, 
median no. of GPs: 3, range 1-6
People with diabetes*: In total: 2005, pr. practice: mean 
100, median 97, range 46 – 182 
Received allocated intervention
The first two course days: 19 practice-addresses; 34 
nurses, People with diabetes associated with these 
practices*: In total: 1915, pr. practice: mean 101,
median 104, range 46 – 182
3 course days: 17 practice-addresses; 30 nurses, 
People with diabetes associated with these practices *: 
In total: 1731, pr. practice: mean 102, median 104,
range 50 – 182
4 course days: 15 practice-addresses; 24 nurses, 
People with diabetes associated with these practices *: 
In total: 1474, pr. practice: mean 98, median 104, range 
50 – 155
The entire course, incl. visit by course-teacher: 13
practice-addresses; 22 nurses, People with diabetes 
associated with these practices *: In total: 1294, pr. 
practice: mean 99, median 104, range 50 – 155
Figure 1 Flow diagram of inclusion, randomisation and allocated intervention received among 258 general practices assessed for
eligibility, the former county of Aarhus, DK, 2009. * People identified by an algorithm based on health registers 2008-2009, and associated
with the practices in January 2011.
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and/or 3) at least one HbA1c ≥6,4% between April
2008-October 2009, were included in the study popula-
tion (n = 4034).
The intervention
The intervention was a training course for practice
nurses delivered between October 2009 - September
2010.
The intervention was depicted by a PaT Plot, pro-
posed by Perera et al, showing the timeline and the
characteristics (fixed or flexible) of the intervention
components [13] (Figure 2 and 3).
Underlying theory
The intervention was based on Self-determination theory
(SDT), which describes different kinds of motivation and
facilitators of improved and maintained motivation [4]
(Figure 4). SDT distinguishes between autonomous and
controlled motivation. The motivation is controlled, when
actions are externally regulated or regulated by introjec-
tions, and the motivation is autonomous, when actions are
regulated by identification or integrated. The process of
being autonomously motivated to perform an activity in
order to attain some separable outcome is called internali-
sation. According to Ryan and Deci, internalisation and
integration can be facilitated by social conditions support-
ing basic psychological needs for autonomy, relatedness,
and competence [4]. In other words, the feeling of choice
and volition with respect to one’s own goal or behaviour,
the feeling of interest and support of others, and the feel-
ing that one can accomplish the behaviours and reach the
goal, are crucial for motivation, the persistence of the
motivation, and well-being; And, satisfying these needs
can be supported by important others, e.g. health care
providers.
The connection between SDT-based recommendations on
health care provider behaviour and the course content
Concrete recommendations on health care provider beha-
viour based on SDT have been suggested [14,15], and the
training course for practice nurses described below was
conducted to meet these recommendations.
Structure and process
The course was arranged as four-hour sessions over four
afternoons. The course was initiated with two coherent
afternoons comprising the core intervention, followed by
two single afternoons with an implementation purpose,
two and five months later. The practice nurses were paid
their normal wages for participating in the course. Ten
months after course-initiation, the practice nurses were
given the opportunity to be visited in the practice by one
of the course-teachers.
The teaching on the course was primarily performed by
two nurses with several years experience of consultations
for people with diabetes, autonomy support, and learning
processes. The lesson about current treatment recom-
mendations of people with type 2 diabetes was provided
by a general practitioner, who was also an Associate Pro-
fessor in general practice, and researcher in the field of
type 2 diabetes.
The ratio between the presentations and interactive
learning [16] was 1:3. The interactive learning was con-
ducted in group exercises, work-shops, and plenum discus-
sions, all supervised by the teachers. The teaching was
intended to be autonomy-supportive, based on the evidence
from the association between autonomy-supportive teach-
ing climates and behavioural changes in the participants
[17].
Content
The course content was 1) Patient - health care provider
relationships, 2) Communication-skills, 3) Patient-work-
sheets, 4) Current treatment recommendations of type 2
diabetes, and 5) Implementation of the course content in
daily practice. The content according to 1), 2), and 3) was
based on a course in another trial, Guided Self-Determina-
tion, performed in a Danish outpatient diabetes clinic [18].
This intervention showed an effect on perceived autonomy
support and improved HbA1c-values among people with
type 1 diabetes [18].
Patient - health care provider relationships
In a qualitative study design, Zoffmann et al. identified dif-
ferent patient - health care provider relationships with dif-
ferent potential for change among people with diabetes
[19]. These relationships: I-you distant provider domi-
nance, I-you blurred sympathy, and I-you sorted mutuality
were presented at the first course afternoon. Furthermore,
they were included in communication exercises on day 2,
3, and 4. Predominantly meeting the people with I-you
distant provider dominance seems to be similar to what
Sheldon, et al. define as controlling health care providers
[14], and predominantly meeting the people with I-you
sorted mutuality seems to be in accordance with auton-
omy support, if the health care provider is conscious of
being neutral and non-judging. The focus of the commu-
nication in the I-you sorted mutuality relationships was
presented as an empathic approach where the patient’s
perspectives and values were elicited, acknowledged, and
explored.
Communication-skills
The communication skills: mirroring, active listening, and
values clarification response [18] were presented on the
second course afternoon, and were used in different exer-
cises on day 2, 3, and 4.
Mirroring was defined as telling the other person; what
you observe, followed by a pause. For an example, repeat-
ing the person’s last few words in order to make him feel
heard, and giving him the opportunity to hear himself.
The pause encourages reflection, or perhaps more ela-
boration [20].
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how you have understood the message in his total com-
munication. The recipient tries to understand the feel-
ings of the sender, and the meaning of the message.
Afterwards, without valuing, analysing, or giving advices,
the recipient formulates her perception of the message,
and sends it back to the sender in order to make him
validate the perception [21].
Timeline
Intervention  
(A training course in autonomy 
support for practice nurses)
Control
(Usual practice)  
2.5 months before course-start
Randomisation
2 months before course-start
14 days before course-start
The core course
The day after participation in 
the core course Follow-up time begins
1 month
2.5 months
3 months
4 months
5 months
5.5 months
9-10 months
9-10 months
11 months
15-21 months Follow up time ends
Explanations: 
Questionnaire concerning nurses and type 2 diabetes-consultations and invitation to participate in the 
study 
Figure 2 Graphical depiction of the timeline and the content of the “Practice nurses and Type 2 diabetes"-intervention. Squares reflect
the fixed elements, e.g. printed materials. Circles reflect the activities that are flexible, e.g. interaction between participants. This graphical
method was proposed by Perera et al [13],(part 1 - to be continued in Figure 3).
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Page 5 of 10Mirroring is in accordance with simple reflection from
motivational interviewing, while active listening is in
accordance with summary reflection from the same
[14].
The purpose of value clarification is to initiate a pro-
cess to reconsider and clarify own values, and value clar-
ification response (VCR) is one way to promote this
process. The purpose of VCR is to give the patient
Letter about allocation to intervention- or control group
Course-programme enclosed letter b
"Looking forward to see you"-letter and participation-list
Course on autonomy-support for a group of 17 nurses; two successive afternoons of 4 hours duration. The 
course was held for 2 groups of nurses within 2 weeks. Educational format: presentations, group work.
Power-point presentations, all handed out:
x Self-determination theory (20 minutes)
x Types of relationships (I-you distant provider dominance, I-you blurred sympathy, I-you sorted 
mutuality) (40 minutes)
x The meaning of time in relation to autonomy support (15 minutes) 
x Introduction to patient-work-sheets as tools to support autonomous motivation (1."What do you 
currently find difficult about living with your type 2 diabetes?", 2."Your plans to change your way of 
life", 3."Action-plan")(40 minutes)
x How to use this method in daily practice? (20 minutes)                                
x Current treatment recommendations for type 2 diabetes (45 minutes)
x Communication skills (Mirroring, Active listening, Values clarification response) (45 minutes)
Group-exercises (printed material handed out) (3*45 minutes):
1) exemplifying mirroring, active listening and value clarifying response to defined cases and statements  
2) communication-exercises using nurse-work-sheets (1."Challenges of collaboration with people with type 2 
diabetes", 2."Your plans to change your approach to people with type 2 diabetes", 3. "Action-plan") handed 
out the day before
Three articles: "Educating to life with diabetes", "Communication skills", and "The relation between patient and 
professional" by Vibeke Zoffmann were handed out
Letter with information on next course-day. Encouraged to video-tape or describe a consultation with a person 
with type 2 diabetes. Encouraged to propose suggestions for next course programme 
"Looking forward to see you"-letter; programme, participation-list, and nurse-work-sheets
Course, implementation 1: for a group of 14-16 nurses on 1) experiences with implementing autonomy-
support, and 2) communication training; one afternoon of the duration of 4 hours. The course was held for 2 
groups of nurses within 2 weeks. Educational format: group work, plenum discussions
Letter with information on following course-day. Encouraged to propose suggestions for next course 
programme 
Course, implementation 2: for a group of 11-13 nurses on 1) experiences with implementing autonomy-
support, 2) relevant information for people with type 2 diabetes, and 3) communication training; one afternoon 
of 4 hours duration. The course was held for 2 groups of nurses within 2 weeks. Educational format: 
workshops, plenum discussions
½ hour visit to the nurse in the practice by one of the course teachers with the agenda: 1) Expectations for the 
meeting, 2) What do you currently find difficult about collaborating with people with type 2 diabetes?, and 3) 
Do you have any specific needs of knowledge about collaborating with people with type 2 diabetes? 
A description on ”Self-determination theory and application in clinical practice” was handed out to the nurses,
based on [14]
An evaluation-questionnaire on the course was sent to all the nurses, who partly or fully completed the course
Figure 3 Graphical depiction of the timeline and the content of the “Practice nurses and Type 2 diabetes"-intervention. Squares reflect
the fixed elements, e.g. printed materials. Circles reflect the activities that are flexible, e.g. interaction between participants. This graphical
method was proposed by Perera et al [13], (part 2 - Figure 2 continued).
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Page 6 of 10something to think about concerning the way he acts as
well as his attitudes, interests, and assessments. VCR
was defined as a reply or a question stimulating reflec-
tion and self-insight, and it can often not be answered
right away, but has a potential to stimulate a develop-
ment process [22]. Examples of VCR could be “What
does taking preventive medication mean to you?”,o r
“What is important in your life?”. Value clarification is
also recommended by Sheldon, et al. [14].
Patient-worksheets
Three patient-worksheets were introduced with the pur-
pose of stimulating the person with type 2 diabetes’s
reflection process between the consultations. We stressed
that the person should be invited to use worksheets, but
that it was entirely their own decision whether they
wanted to use them or not. Two of the worksheets were
from the method Guided self-determination (GSD) [18],
and the action plan was from the Chronic care model
(presented in [23]).
One was a reflection sheet with two explorative ques-
tions “What do you think has worked, or is working in
relation to your life with type 2 diabetes?” and “What
do you currently find difficult about living with type 2
diabetes?”. The purpose of this work-sheet was to elicit
and acknowledge the person’s perspective, and to initi-
ate the person’s involvement in problem solving.
Another worksheet from GSD, “Your plans to change
your way of life” was inspired by the Stages of change
model developed by Prochaska and Diclemente. It con-
tained a number of statements about behaviours with
importance for type 2 diabetes. The person with type 2
diabetes was encouraged 1) to assess what was currently
difficult or challenging in his life, and 2) to assess
whether he was interested in changing his behaviour or
not. This worksheet was intended to give an overview of
the person’ss t a g e so fc h a n g e si nr e l a t i o nt od i f f e r e n t
recommendations of living with type 2 diabetes, and to
acknowledge the option of no willingness to change.
Sheldon et al. wrote that people willing to change a
behaviour within a 2-4 week period could be thought of
as being motivated for making an attempt [14]. The
action-plans were introduced in order to develop
individual plans, and to support self-initiation for
change. The action-plans aimed at clarifying personal
goals, and make them concrete, describe how to achieve
t h eg o a l s ,i d e n t i f yb a r r i e r s ,a n dd e s c r i b eh o wt oo v e r -
come barriers. When action-plans were introduced at
the course “Practice nurses and Type 2 diabetes”,i tw a s
emphasised that the goals had to be perceived as per-
sonally important by the person compiling the action-
plan. Hence, it was stressed that the health care provider
should ask the question why people would like to work
with a given action-plan
Current treatment recommendations of type 2 diabetes
In order to enhance the nurses’ competences to provide
clear rationales for advice given, and to provide effective
options for change, course day 1 included an update on
current treatment recommendations of type 2 diabetes
[11]. Furthermore, coursed a y4i n c l u d e daw o r k s h o p
aiming to promote discussions among the nurses on how
to provide relevant information to the people with type 2
diabetes about the disease and the treatment recommen-
dations. The starting point of the workshop discussion
was the patient-worksheet “Your plans to change your
way of life”.
Implementation of the course content in daily practice
Between the course afternoons, we encouraged the parti-
cipating nurses to fill in worksheets specifically designed
for the nurses’ own potential changing process. These
worksheets were counterpart to the patient-worksheets,
but contended issues regarding implementation of the
course content in daily practice. On course day 3, we
encouraged the nurses to enact a consultation with a per-
son with type 2 diabetes from their own practice.
On course day 3 and 4, half of the time was spent on
exchanging experiences from implementing the course
content in daily practice, perceived barriers, and feasible
actions.
The aim of the ten month-visit in the practice from
one of the course-teachers was to discuss the application
of the course content in daily practice.
Changed behaviour with regard to autonomy support
was self-rated by the nurses 11 months after the core
intervention by a mailed questionnaire.
Type of motivation Amotivation Extrincic motivation Intrinsic motivation
Regulatory styles Non-regulation External 
regulation
Introjected 
regulation
Identified 
regulation
Integrated 
regulation
Intrinsic regulation
Regulatory processes Nonintentional,
Nonvaluing,
Incompetence,
Lack of control.
Compliance,
External rewards 
and punishments.
Self-control,
Ego-
Involvement,
Internal rewards 
and punishments.
Personal 
importance, 
Conscious 
valuing
Congruence,
Awareness, 
Synthesis with 
self.
Interest, 
Enjoyment, 
Inherent satisfaction.
Controlled motivation Autonomous motivation
Figure 4 The Self-Determination Continuum showing types of motivation with their regulatory styles and processes, adapted from [4].
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The outcomes are on patient level. The primary outcomes
are: 1) well-being in relation to living with diabetes, which
will be measured by Problem Areas in Diabetes scale
(PAID), and general well-being measured by the subscale
mental health from SF-12v2, and 2) HbA1c(%)- and cho-
lesterol (mmol/l) levels. PAID is a 20-item measure of
emotional adjustment to life with diabetes. Construct
validity of PAID had been investigated in American,
Dutch and Swedish contexts [24-27]. HbA1c and serum-
cholesterol are frequently used outcome measures as
proxy indicators for prognose in diabetes [28]. HbA1c is a
measure of the average plasma glucose concentration over
the past two months. Serum-cholesterol is a measure of
the level of lipids in the blood, and elevated levels are risk
factors of cardiovascular diseases.
Secondary outcomes are 1) perceived autonomy support,
2) type of motivation, and 3) perceived competence
regarding living with type 2 diabetes. Based on SDT,
Health Care Climate Questionnaire (HCCQ), Perceived
Competence for Diabetes Care (PCD) and Treatment Self-
Regulation Questionnaire (TSRQ) were developed in
order to measure perceived autonomy support, type of
motivation, and perceived competence regarding living
with type 2 diabetes. TSRQ was validated with regard to
construct [29], and in several SDT-studies, structural
equation modeling-analyses had offered an appropriate
means for confirming construct validity [5-8]. The scales,
mentioned, had been translated into Danish following the
standardised procedure [18].
Data
The patient-perceived data will be obtained by a mailed
questionnaire, and HbA1c- and cholesterol measurements
will be retrieved from the laboratory database in the
region. The data from the databases and the questionnaire
data will be connected by the unique civil registry number
assigned to all Danish citizens. Furthermore, the data will
be merged with social data (education, ethnicity, cohabita-
tion) from Statistic Denmark.
Statistical analyses
The primary analyses will be based on the intention-to-
treat principle. As baseline value, the average value of the
values measured within the last 12 months before course
start will be used. The follow up-value will be the average
value of the values measured during the 6 months follow-
ing 15 months after the core intervention. Effectiveness of
the intervention on HbA1c and cholesterol levels will be
estimated by the differences between the diabetes popula-
tions in the intervention practices and the control prac-
tices with regard to 1) mean follow up-HbA1c and
cholesterol, and 2) proportions with HbA1c≥8%, and pro-
portions with Total cholesterol ≥5 mmol/l. The differences
will be adjusted for baseline values. Differences in the
proportions of the diabetes populations with measure-
ments performed will also be assessed. Effectiveness of the
intervention on score for PAID, SF-12(mental health),
HCCQ, TSRQ and PCSD will be assessed by the difference
between the diabetes populations in the intervention prac-
tices compared to the control practices 16 months after
the core intervention.
Differences in the primary outcomes will be adjusted
for age, gender, ethnicity, educational-level, and redeemed
diabetes medication in the baseline-period. The analyses
will be based on mixed models with including practice
as a random factor in order to adjust for correlation
within practices. Per-protocol analyses, including prac-
tices confirming changed behaviour and people with dia-
betes confirming participation in a nurse-led diabetes
consultation, will be performed. Furthermore, subgroup
analyses will be performed with regard to age, gender,
and educational-level.
Sample size and power
It was estimated that with a minimum of 30 practices, a
difference on 0.5% in mean HbA1c could be detected with
a power on 90% under the assumption that 50% of the dia-
betes population participated in a nurse-consultation.
Ethical approval
The study will be conducted according to the Helsinki
Declaration. The Danish Research Ethics Committee
assessed the trial not to be a biomedical intervention, and
because the intervention was addressed the nurses,
informed content of the diabetes population should not be
obtained. The study was approved by the Danish Data
Protection Agency (j.no: 2009-41-3065), and it was regis-
tered at ClinicalTrials.gov (Identifier NCT01187069).
Discussion
This paper described an intervention aiming to improve
autonomy support for people with type 2 diabetes in gen-
eral practice, and the methods of evaluating the impact.
Jolly K, el al. [30] and Williams G, C et al. [15] also
described the training of professionals in order to achieve
autonomy supportive skills. These training programmes
also included communication training, updated knowledge
about treatment guidelines, focus on interactive learning,
and implementation.
In our study, the intervention was offering the training
course in a real-world setting. The recruitment strategy
was a realistic scenario for future training courses. The
design of our study was highly pragmatic [31] as there was
no run-in period for the participating nurses, and accord-
ing to the inclusion of an unselected diabetes population.
It was possible to identify an unselected diabetes popula-
tion owing to the availability of the Danish registers.
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between types of diabetes, but the number of type 2 dia-
betes far exceeds the type 1 cases, and the ratio between
the types will be equal distributed between the intervention
- and the control group. The inclusion of the type 1 popu-
lation may however, dilute the potential effect of the inter-
vention because type 1 diabetes care is primarily delivered
by out-patient clinics. The pragmatic design is challenging
with respect to demonstrating the impact of the interven-
tion. Not all the intervention practices participated in all or
even in parts of the course. In the study of Williams G, C
et al. [15], the health care providers were trained until the
intervention could be delivered effectively. The participat-
ing practice nurses in our study might not have changed
their behaviours, and the study population might not have
participated in a diabetes consultation and/or changed
behaviour during the time-period. HbA1c- and cholesterol
measurements have the ability to change within a short
time-period given changed behaviour, but the method and
interval to the behaviour change vary. The decision regard-
ing a sufficient follow-up time is therefore challenging.
The SDT-based outcomes’ ability to measure change is
less investigated. Another challenge of demonstrating the
impact of the intervention is that an allocation to a control
group may have tempted the nurses in the control prac-
tices to join another training course.
The advantages of our study design are 1) the random
distribution of practice characteristics in the intervention
- and the control group minimising potential confound-
ing, and 2) the high applicability of the results to real-
world practice because of the high pragmatics of attitude
in our study. In a real-world setting, this study will deter-
mine the impact on the motivation, HbA1c, cholesterol,
and well-being of people with diabetes by offering a train-
ing course for practice-nurses in general practices, where
nurses provide diabetes consultations.
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